The RLC circuit is a basic building block of the more complicated electrical circuits and networks. The present study introduces a novel and simple numerical method for the solution this problem in terms of Taylor polynomials in the matrix form. Particular and general solutions of the related differential equation can be determined by this method. The method is illustrated by a numerical application and a quite good agreement is observed between the results of the present method and those of the exact method.
INTRODUCTION
The RLC circuit is a basic building block of the more complicated electrical circuits and networks. As shown in Fig. 1 , it consists of a resistor with a resistance of R ohms, an inductor with an inductance of L henries, and a capacitor with a capacitance of C farads, in series with a source of electromotive force (such as a battery or a generator) that supplies a voltage of   
for the charge   t Q , under the assumption that the voltage   t E is known.
In this study we introduce a novel and simple method in terms of Taylor polynomials in matrix form. These polynomials have been used for the solution of differential and integral equations by many researchers. Sezer [2] used this method to find the approximate solution of the second-order linear differential equation with specified associated conditions in terms of Taylor polynomials about any point. Sezer, Karamete and Gülsu [3] gave Taylor polynomial solutions of the systems of linear differential equations with variable coefficients. Gülsu and Sezer [4] expanded this method for solving differential-difference equations. Yalçınbaş and Sezer [5] developed a Taylor method to find the approximate solution of high order linear VolterraFredholm integro differential equations under the mixed conditions in terms of Taylor polynomials about any point. Sezer and Akyüz-Daşcıoğlu [6] developed a similar Taylor polynomial method to find an approximate solution of high order linear Volterra-Fredholm integro differential equations with variable coefficients under the mixed conditions. Kurt and Çevik [7] gave an example of a mechanical vibration problem for solving single degree of freedom system by this method. Çevik [8] expanded the method for the longitudinal vibration analysis of rods. Wang and Li [9] established a reliable algorithm for solving ordinary differential equations by using the theories and method of mathematics analysis and computer algebra. They also established a Maple procedure based on Taylor polynomial method.
The following steps are used in this work. First the governing differential equation of the RLC circuit is represented in matrix form. The initial conditions are also written in matrix form. Then the steady periodic and general solutions of the problem are obtained. Next, the method is illustrated by a numerical example. Finally, the results are discussed.
MATRIX REPRESENTATION OF THE PROBLEM
In most practical problems, it is the current   t I rather than the charge   t Q that is of primary interest, so we differentiate both sides of Eq. (1) and substitute   t I for ) (t Q to obtain the system differential equation.
with initial values 
where
The relation between the matrix   t T and its first derivative   t T can be expressed as [4]    B 
The second derivative can be written similarly, The matrix form for the initial conditions (3a, 3b) can be obtained using (5) and (8)  X
where we can write equation (14) due from RLC model which satisfy the basic circuit equation
Finally, we can obtain the matrix representation of the problem using Eqs. (5), (8), (10) and (11) as
where I is the identity matrix.
MATRIX SOLUTION OF THE PROBLEM
The general solution of Eq. (2) 
General Solution
The first row of matrix (21) is derived from equation (13) and the second row from equation (14). Now, to solve the problem, the following augmented matrix [7] is constructed by replacing the last 2 rows of   [U; of (21) until the Taylor coefficients matrix X is yielded.
NUMERICAL APLICATION
Consider an RLC circuit with R=30  , L=10 H, and C=0. 
In order to obtain a solution in a interval sufficiently large to observe the solutions, N=80 is taken. The matrix operations are performed by Maple13 [10] .
The exact solution of the problem is given as [1]     Polynomial solutions by Taylor matrix method diverges for values of t (time) greater than 9. The truncation limit should be increased to expand the solution interval and to have a better approximation.
In order to determine the value of the solution function at any arbitrary point other than zero, a very low truncation limit would be sufficient; that is, the result would be obtained with great ease. Table 1 shows the convergence of the results of Taylor solution to those of the exact solution, as N increases. 
CONCLUSIONS
This paper presented a Taylor matrix method for solving the mathematical equation of the RLC circuits. This method uses orthogonal Taylor polynomials as basis functions and employs matrices to increase its competency by expanding up to any number of desired terms. Both steady periodic and general solutions of the system differential equation can be determined by this method. The results show a very good agreement with those of the exact solution. The main advantage of this method is that the solution can be obtained easily with symbolic computation software after writing an algorithm.
